Exercises Electrodynamics Sheet 11

[ Tutorial 7.12. ]

Exercise 1: Consider a charged particle moving with constant velocity v in the z-direction.

(a) Evaluate the Liénard-Wiechert potential from exercise 10.3 for this case.

(b) Compute the Coulomb field of the particle in its rest frame X/, and boost then to the
frame in which it moves. Do you obtain the same result as under point (a)?

Exercise 2: The Liénard-Wiechert potential from exercise 10.3 can also be used for an acce-
lerating particle. This leads to the important phenomenon of radiation loss: the accelerating
particle loses energy into radiation. The rate at which this happens can be obtained by com-
puting the Poynting vector corresponding to the Liénard—Wiechert potential, however the
practical analysis is cumbersome, so we only cite the result: the radiation power per angle is
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(a) Consider first the non-relativistic limit, \5\ < 1. In which direction, compared with the
acceleration or deceleration, does most radiation take place?

(b) Consider then acceleration or deceleration in the direction of the velocity, 5 || 5, but
with large velocity, |5] > 1. In which direction is radiation emitted now? Please sketch

the distribution!

Die Priifung findet am 10.01.2023 um 13:15 - 15:45 Uhr statt, im Horsaal A6. Keine Hilfsmittel
sind erlaubt, aber die folgende Tabelle wird auf dem Priifungsblatt gegeben:
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